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The spring of 1994 saw many early season insect problems on soybeans in Iowa and, indeed, 
across much of the Midwest. Although early season problems on soybeans are not uncommon, 
certainly the scale of problems we saw in 1994 was unusual. Undoubtedly, many of these 
problems followed from weather, in particular the heavy rains of 1993. In this paper, we will 
briefly review some of the reasons behind the events we saw in 1994 and focus on the potential 
for future problems and their management. In particular, with the possibility of many acres 
coming into production out of the Conservation Reserve Program (CRP), there is a potential for 
specific insect problems that should be recognized. 
Problems in 1994 
Early season insect problems on soybeans (and com) in 1994 centered around damage from the 
seedcom maggot (Delia platura). Other locally important pests included the bean leaf beetle 
(Cerotoma trifurcata) and various minor pests such as stalk borer (Papaipema nebris), garden 
fleahopper (Halticus bractatus), and imported longhomed weevil (Calomycterus setarius). Of these 
pests, without question the seedcom maggot was the most significant. Typically, seedcom 
maggots lay their eggs in com and soybean fields in late April and early May. Larvae may feed 
on developing seeds through May and early June. Commonly, problems from seedcom maggot 
injury occur in fields where a cover crop or other green organic matter has been incorporated into 
the soil. This is because seedcom maggot females are attracted to sites with active decaying 
vegetation, particularly fields that have been recently tilled (Funderburk et al1984, Hammond 
1990, Higley and Pedigo 1984). In 1994, this was not entirely the case; in fact, seedcom maggot 
populations were so high that fields with no traditional association with seedcom maggots 
suddenly had problems. 
It is difficult to know specifically what was responsible for these problems, but we can make some 
educated guesses. Ordinarily, seedcom maggots complete two generations in Iowa and then lay 
eggs that will hibernate through the summer and winter to emerge the following spring 
(Funderburk et al. 1984, Higley and Pedigo 1984). The adult seedcom maggots die off if summer 
temperatures routinely exceed 85° F. Farther to the north, seedcom maggot populations may be 
active throughout the summer because the daily temperatures are not as high. In 1993, with 
heavy rains and cool temperatures, two factors may have influenced seedcom maggot numbers. 
One possibility is that more eggs, larvae, and pupae survived in the soil and subsequently 
produced very large populations in the spring. Better overwintering survival seems unlikely, 
because cool, wet conditions usually are associated with greater disease among insects, and 
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seedcorn maggots are affected by a number of fungal diseases. The more likely explanation is that 
the cool temperatures in 1993 allowed adult populations to persist and to continue laying eggs 
through most of the summer. Because of this, it is likely that very large seedcorn maggot 
populations were able to emerge in the spring. Although seedcorn maggots do have a preference 
for soil with rotting vegetation, when insect numbers are very large, often females become less 
discriminating and will lay their eggs at sites that would not otherwise be preferred. It seems 
likely that this is what happened in the spring of 1993. Consequently, fields that typically would 
not fit the patterns for seedcorn maggot injury received much damage. It is likely that this is a 
phenomenon that was limited to last year, but making predictions about insect populations, 
particularly from year to year, is difficult at best. Consequently, we cannot say with certainty that 
we won't continue to see very high seedcorn maggot populations, although it is probably 
unlikely. 
With regard to minor pests, such as, stalk borer, imported longhorned beetle, and garden 
fleahopper, such insects tend to be very localized in their effect and occur on a very sporadic basis 
(Rice 1994a,b, Wintersteen 1994b,c). Some insect pests, such as stalk borer, are associated with 
grasses and weed species where the females lay their eggs (Rice 1994b). Again, we might suggest 
that some of the problems we saw in 1994 were associated with events in 1993. Because the heavy 
rains in 1993lead to poor weed control in many fields, it seems likely that some of the soybean 
fields experienced stalk borer injury as a consequence of females laying their eggs on weeds in 
those fields during the fall. As a general principle, a number of insect species find weedy fields to 
be attractive oviposition sites, so with poor weed control there is greater risk of injury from these 
insects. Regarding other pests like garden fleahopper and imported longhorned beetle, these are 
such rare pests of soybeans and so little is known about how their population changes, it is 
difficult to make any informed judgment about why they may have occurred in 1994. Perhaps the 
most that can be said is that whenever there are unusual weather events, as in 1993, it is not 
uncommon for otherwise unusual insect pests to occur at various locations. For the most part, 
there is no reason to expect that these problems will persist. 
Future Risks 
As we look to the spring of 1995 and beyond, there are a number of items that we need to 
consider with respect to early season insect management. Two issues are important in helping to 
set the potential for insect problems. The first is overwintering survival of insects and the second 
is the attractiveness of fields to ovipositing insects. Regarding overwintering survival, the greater 
the number of insects entering hibernation, the greater the likelihood large numbers will emerge 
in the spring. This was probably the situation with seedcorn maggot between 1993 and 1994, for 
example. As far as survival itself is concerned, this is a difficult question to answer. On the one 
hand, we might expect mild winters to allow better insect survival, and this is sometimes true. 
However, there are often instances where what is to us a mild winter may actually involve 
periods of cool or cold temperatures followed by periods of warm temperature. Conditions 
where the temperature greatly fluctuates are difficult for insect survival. Consequently, what we 
might regard as mild winters often can be very severe for an insect. In the same vein, a very hard 
winter with heavy snowfall may actually help insulate the soil. In these instances, it is possible to 
have better survival of insects in a "hard" winter than in a "mild" winter. Although we recognize 
overwintering survival as an important aspect of the potential for spring problems, the fact 
remains that there is relatively little we can do in terms of making informed predictions. 
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Regarding the attractiveness of fields, however, we can make better predictions. Many insects 
responsible for stand loss and injury in the spring don't overwinter in the fields but move to those 
fields as migrants or through local movements from overwintering sites. Often what determines 
whether a given field is attacked by insects is a function of how attractive that individual field is 
to ovipositing females. So as we previously discussed, seedcom maggots are attracted to fields 
with green decaying matter and recently tilled. Such fields are routinely attractive to flies and 
will often produce damaging seedcom maggot populations. Similarly, weedy fields may be 
attractive sites for a number of insects. The stalk borer is a good example of an insect that may 
occur because of poor weed control. Ovipositing cutworms also may be attracted to fields with 
poor grassy weed control in the spring (Rice 1994b). For migratory pests like the black cutworm, 
however, occurrence is not as closely linked to field attractiveness. Size of the migrating 
population and random occurrence of migrating moths also are important considerations. 
Fortunately, it is possible to make good predictions by sampling black cutworms with pheromone 
traps and predicting where damaging larval populations are present (Wintersteen 1994a). 
With CRP acres corning back into production, we need to consider potential insect problems in 
those acres. Certainly, incorporating cover crops and grasses with spring tillage will increase the 
attractiveness of those fields to ovipositing seedcom maggots. Additionally, some other insect 
pests can be anticipated; for example, many fields high in organic or decaying matter are 
attractive to various beetle larvae, particular wireworms. Typically, wireworms are not of much 
significance on soybeans; however, planting in CRP acres presents a much greater potential for 
wireworm problems than in the past. For many other minor soybean pests too little is known 
about the details of their life histories to allow meaningful predictions. Fields that have had a 
problem with one of these minor pest species are more likely to have similar problems in the 
future. This is not surprising, given that many insect species stay in close association with their 
host plants. 
Stand Loss and Leaf Injury 
As we look at potential problems associated with these early season insects, there are two 
possibilities. The first is stand loss, produced by various insects and diseases including 
wireworms, seedcom maggot, stalk borer, cutworms, as well as the many damping off pathogens, 
and the second is leaf or stern injury that does not kill the seedling. For stand loss there are two 
questions to be considered. First, can we reasonably predict stand loss from a given pest, and, if 
so, how might we prevent that loss. Second, if some loss occurs, how much loss is necessary to 
warrant replanting. With respect to the protection, where circumstances are favorable to seedcom 
maggots, such as incorporating a green cover crop in the spring, we can expect problems and a 
preventive insecticide may be justified. For other pests such as wireworms, predicting problems 
is more difficult. One approach is to sample wireworms before planting through bait trapping, to 
see if numbers are sufficiently high to require use of preventive pesticides (Wintersteen 1994c). 
Predicting stalk borer problems is more an issue of weed conditions in or around the field in the 
previous fall and any history of past injury (Rice 1994b). For cutworms, it is very much a question 
of monitoring to be able to deal with the population should it appear and then take action before 
the larvae can do significant cutting (Wintersteen 1994a). In soybean fields where stand loss has 
occurred one, much yield loss is avoided by soybean's tremendous capacity for compensation. 
Minor reductions in stands have no appreciable effect on soybeans yields (Higley and Boethel 
1994). The size of gaps in the plant stand is important in soybean; gaps of 1 to 1.5 ft are unlikely to 
cause yield loss, larger gaps may reduce yields. Table 1 presents a rough formula, an economic 
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injury level, for making replant decisions after stand loss. It indicates how much injury is needed 
before replanting is economically justified. A difficulty in replanting decisions is that there many 
variables must be estimated. For instance, what is expected yield of the remaining plants, what is 
their expected price, and what yield is anticipated from the replanted crop. 
When we consider early season injury besides stand loss, such as defoliation, there are existing 
guidelines. Throughout the Midwest, the bean leaf beetle has been a common pest in early and 
late stage soybeans (Pedigo 1994). Bean leaf beetles feed on leaves, unifoliolates, and cotyledons, 
and what needs to be known is how much of this feeding can a plant tolerate without significant 
yield loss. We recently completed studies at the University of Nebraska on this topic, and Table 2 
lists economic injury levels for bean leaf beetle feeding reflecting the results of our research (Hunt 
et al, 1994, Hunt et al. 1995). An important point to note from these tables is that it takes a great 
many beetles to produce enough defoliation to justify the use of an insecticide. In fact, our results 
indicate that unless you have very large beetle populations, it is very unlikely you would ever 
need to take management action. Because we conducted our studies with a combination of actual 
beetles and simulated injury, we also can make some statements about other early season 
defoliators. Soybean plants have a tremendous capacity to compensate for this early tissue loss, 
therefore, it takes considerable tissue loss to impact yield. As a general principle, unless insect 
populations are large enough to cause more than 50 or 60 percent defoliation, it is unlikely 
management would be economically justified. 
Another potential early season pest of soybean is the potato leafhopper. Typically, potato 
leafhoppers injure alfalfa, but late planted soybeans coupled with an early migration of 
leafhoppers from the Gulf Coast can result in leafhopper damage to soybean. Additionally, the 
first alfalfa cutting may also drive leafhoppers out of alfalfa and into soybean (Yeargan 1994). 
Table 3 presents economic injury levels for potato leafhoppers on early season soybean based 
upon research conducted at Iowa State (Ogunlana and Pedigo 1974). These data are quite 
surprising in that it doesn't take many leafhoppers per plant to produce a significant yield loss. 
Consequently, when there is a large potato leafhopper migration in early June it is important to 
have timely monitoring of soybean fields. Similarly, it is important to recognize that if you have 
leafhoppers in alfalfa, there is potential for them to move over to soybeans 
Conclusion 
We have briefly outlined some of the potential problems in early season soybean and some 
reasons behind past problems. This is by no means an exhaustive discussion of potential insect 
pests, but it does point to some areas of concern. Although we have a limited capacity to make 
predictions about where any given insect population will be at any given time, there are 
principles that indicate where and when the potential for damage is greater. The most important 
message regarding early season pests is the need to be aware of what is going on in the fields and 
to be ready to take action. Often there are indicators of potential problems at or before planting. 
Where we know fields are highly attractive to insects, it is appropriate to take some preventive 
action. Where injury has already occurred, possible responses are more constrained. With stand 
loss, typically the choice is to decide whether or not to replant. This is a complex decision, which 
depends not only on economics, but also on how replanting fits with rotations, variety selections, 
etc. With early season leaf injury, soybean has such a remarkable able to compensate that 
management is rarely needed. It seems likely that early season insect problems on soybeans will 
be of more significance in the next couple years with CRP acres returning to production. 
94 
Nevertheless, through monitoring and careful consideration of potential problems in these fields, 
it is possible to avoid undue losses from these pests. 
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Table 1. An economic injury level for making- replant decisions after stand losses from insects. 
This is a very basic estimate of how to make such decisions; more precision methods include a 
more detailed consideration of% stand remaining, replant costs, and replant yields than are shown 
here. 
Basic formula: 
where, 
% injury needed to justify replanting = 
(1 - ((replant yield * market value) - (replant costs))) * 100% 
(current yield * market value) 
current yield = expected yield 
replant yield = expected yield from crop replanted at this time 
replant costs = fuel and labor costs plus seed costs 
Example: 
Given a soybean field two weeks after optimum planting date, how much stand loss is necessary 
before we should consider replanting? 
current yield= 40 bu/acre expected yield (without stand loss) 
replant yield= 90% of current yield (36 hula) (reduction because past optimum planting date) 
replant costs= $6.93 (fuel, repairs, and labor)/a + $14.43 seed costs/a= $21.63/a (these are taken 
from Univ. ofNebraska economic guidelines for dryland soybean production) 
market value= $5.00/bu (this is a guess, use whatever figure is appropriate for your farm 
planning) 
(1- ({36bu/a * $5.00/bu)-$21.63/bu)) * 100% = (1- ($180/a- $21.63/a)) * 100% 
(40bu/a * $5.00/bu) $200/a 
=(I - .79) * 100 = 20.8% 
For this example in soybean, a stand reduction of about 21% or more is necessary to justify 
replanting. To estimate stand reductions in soybean, you would need to consider only gaps in the 
stand larger than about 18 inches, and estimate the % reduction by sampling a number of sites 
through the field . 
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Table 2. Economic injury levels for bean leaf beetle on soybean in numbers ofbeetles per plant 
{after Hunt et al. 1995). 
Bean leafbeetle Soybean Economic Injury Levels for Stage VC 
Crop 
Value Management Cost = $/Acre 
$/bu $6.00 $7.00 $8.00 $9.00 $10.00 $11.00 
$4.50 3.59 4.19 4.78 5.38 5.98 6.58 
$5.00 3.23 3.77 4.31 4.84 5.38 5.92 
$5.50 2.94 3.42 3.91 4.40 4.89 5.38 
$6.00 2.69 3.14 3.59 4.04 4.48 4.93 
$6.50 2.48 2.90 3.31 3.73 4.14 4.55 
$7.00 2.31 2.69 3.08 3.46 3.84 4.23 
$7.50 3.31 3.87 4.42 4.97 5.52 6.08 
Bean leafbeetle Economic Injury Levels for Stage VI 
Cost 
Value Management Cost = $/Acre 
$/bu $6.00 $7.00 $8.00 $9.00 $10.00 $11.00 
$4.50 5.52 6.45 7.37 8.29 9.21 10.13 
$5.00 4.97 5.80 6.63 7.46 8.29 9.12 
$5.50 4.52 5.27 6.03 6.78 7.53 8.29 
$6.00 4.14 4.83 5.52 6.22 6.91 7.60 
$6.50 3.82 4.46 5.10 5.74 6.37 7.01 
$7.00 3.55 4.14 4.74 5.33 5.92 6.51 
$7.50 3.31 3.87 4.42 4.97 5.52 6.08 
Bean leaf beetle on Soybean Economic Injury Levels for Stage V2 
Crop 
Value Management Cost = S/ Acre 
$/bu $6.00 $7.00 $8.00 $9.00 $10.00 $11.00 
$4.50 8.66 10.11 11.55 13.00 14.44 15.88 
$5.00 7.80 9.10 10.40 11.70 13.00 14.29 
$5.50 7.09 8.27 9.45 10.63 11.81 13.00 
$6.00 6.50 7.58 8.66 9.75 10.83 11.91 
$6.50 6.00 7.00 8.00 9.00 10.00 11.00 
$7.00 5.57 6.50 7.43 8.35 9.28 10.21 
$7.50 5.20 6.06 6.93 7.80 8.66 9.53 
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Table 3. Economic injury levels for potato leafhopper on soybean in numbers per plant (after 
Ogunlana and Pedigo 1974). 
Potato Leafhoppers on Soybean Economic Injury Levels for Stage V 1 
Crop 
Vaule Management Cost = $/Acre 
$/bu $6.00 $7.00 $8.00 $9.00 $10.00 $11.00 $12.00 
$4.50 0.86 1.00 1.15 1.29 1.43 1.58 1.72 
$5.00 0.77 0.90 1.03 1.16 1.29 1.42 1.55 
$5.50 0.70 0.82 0.94 1.06 1.17 1.29 1.41 
$6.00 0.65 0.75 0.86 0.97 1.08 1.18 1.29 
$6.50 0.60 0.69 0.79 0.89 0.99 1.09 1.19 
$7.00 0.55 0.65 0.74 0.83 0.92 1.01 1.11 
$7.50 0.52 0.60 0.69 0.77 0.86 0.95 1.03 
Potato Leafhoppers on Soybean Economic Injury Levels for Stage V2 
Crop 
Value Mangement Cost = $/Acre 
$/bu $6.00 $7.00 $8.00 $9.00 $10.00 $11.00 $12.00 
$4.50 1.32 1.54 1.76 1.98 2.20 2.42 2.64 
$5.00 1.19 1.39 1.58 1.78 1.98 2.18 2.38 
$5.50 1.08 1.26 1.44 1.62 1.80 1.98 2.16 
$6.00 0.99 1.16 1.32 1.49 1.65 1.82 1.98 
$6.50 0.91 1.07 1.22 1.37 1.52 1.68 1.83 
$7.00 0.85 0.99 1.13 1.27 1.41 1.56 1.70 
$7.50 0.79 0.92 1.06 1.19 1.32 1.45 1.58 
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Table 3 continued. 
Potato Leafhoppers on Soybean Economic Injury Levels for Stage V3 
Crop 
Value Managment Cost = $/Acre 
$/bu $6.00 $7.00 $8 .00 $9.00 $10.00 $11.00 $12.00 
$4.50 1.99 2.32 2.65 2.99 3.32 3.65 3.98 
$S.OO 1.79 2.09 2.39 2.69 2.99 3.28 3.58 
$5 .50 1.63 1.90 2.17 2.44 2.71 2.99 3.26 
$6.00 1.49 1.74 1.99 2.24 2.49 2.74 2.99 
$6.50 1.38 1.61 1.84 2.07 2.30 2.53 2.76 
$7.00 1.28 1.49 1.71 1.92 2.13 2.35 2.56 
$7.50 1.19 1.39 1.59 1.79 1.99 2.19 2.39 
Potato Leafhoppers on Soybean Economic Injury Levels for Stage V4 
Crop 
Value Management Cost = $/Acre 
$/bu $6.00 $7.00 $8.00 $9.00 $10.00 $11.00 $12.00 
$4.50 2.90 3.38 3.86 4.35 4.83 5.31 5.80 
$5.00 2.61 3.04 3.48 3.91 4.35 4.78 5.22 
$5.50 2.37 2.77 3.16 3.56 3.95 4.35 4.74 
$6.00 2.17 2.54 2.90 3.26 3.62 3.99 4.35 
$6.50 2.01 2.34 2.68 3.01 3.34 3.68 4.01 
$7.00 1.86 2.17 2.48 2.80 3.11 3.42 3.73 
$7.50 1.74 2.03 2.32 2.61 2.90 3.19 3.48 
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